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PL O W I N G U S E S more power than any other farm operation and 
often determines the size of tractor or number of horses that 

must be kept. Clean plowing, as ilhistrated in Figure 1, has proved 
to be one of the most effective ways of controlling the European 
corn borer and certain other insects which find winter shelter in crop 
refuse left in the field. I t is also an aid in controlling weeds and 
certain plant diseases. 

Plows must be properly adjusted and in good condition or they 
waste power and do not do first-class work. The purpose of this 
bulletin is to present information which will aid in keeping mold-
board plows in good working order, in using them most effectively, 
and in selecting new equipment to replace old. 

PLOWING EQUIPMENT 

HORSE PLOWS 

Horse-drawn plows are usually classified as walking, sulky, and 
gang plows. Sulkies and gangs may be either frameless (low lift) 
or framed (high l i f t ) . Fo r a small acreage the walking plow is 
usually chosen. If considerable plowing is to be done a somewhat 
greater investment is warranted and the sulky or gang plow may 
be more suitable. Where ease of operation is important the framed 
or high-lift plow is often preferred to the low-lift type. Ordinarily 
there is little difference in draft between walking and wheeled plows 
of the same size, since the advantage of carrying the load, on wheels 
is offset by the greater weight of the wheeled plow and the weight 
of the operator. 

1 This bulletin is based on pxpprlmental studies of plowing made jointly by the Bureau 
of Agricultural EnKlneerinK and the Plant Quarantine and Control Administration. In 
cooperation with the Bureau of Bntomology. Use has been made of much information 
obtained from manufacturers and State agricultural experiment stations. 
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TRACTOR PLOWS 

T}inM> types of t r u c t o i - . l i a w n i n o h l b o a n l j)U,ws a rc iu ro iumon 
use, iiMnicIy, ;i-whtH'hMl, -J-whoelnl , and wheelless. T h r e e - w h e e l e d 
plows arc usual ly bi.iU to r licavy . lu ty in 2 -bo t tom, :M)ot tom, or 
4-l)ottoin si/A's, or l a r - c r . T h o we igh t is c a r r i ed on all t h ree wheels 
both when at work a n d when the b o t t o m s a re lifted In the 
2-wheeled p lows ail the weigh t is ca r r i ed on two wheels when the 
bo t toms are l i f ted, t h o u g h some oi' these plow., a re e ( .n ipped wi th 
a hxed rea r whe<d, or ro l l i ng l ands idc , which ca r r i e s the l and-s ide 
])rc>,sure when [. lowing. T h e y are niost lv l i g h t w e i g h t , 1 o r 2 bo t tom 
j .h .ws . Some p lows (d" thi^ typ." have a m p l e c l e a n m c e be tween the 
bo t toms . I.lit III o t lu ' i s the beams have been s l ior tened and c learance 
sucrihced to reduce the wei*dit. 

FuiUiiE 1.—Cornstalks plowed under rlennly. The soil is heavy elay 1 
plowing is ea.M.T on lighter soils oam ; clean 

A wheelle>s plow is mounted d i r ec t ly on t h e t r a c t o r , t h e d r i v e -
wheels of winch verve instead of the usiial p l o w whee ls to s t e a d y t h e 
p low aiMJ to assist in r e g u l a t i n g t h e d e p t h . B o t h h a n d a n d p o w e r 
J i t t tyix 's a re ava i lab le . W h i l e wheel less t r a c t o r p l o w s h a v e been in 
use for several y e a r s , tliey have no t been a d o p t e d so g e n e r a l l y as 
m i g h t have been expected cons ide r i ng t h e i r l i g h t w e i g h t a n d ab i l 
i ty to w o r k m close « |uarters . T h i s m a y be because t h e y a r e not 
r ead i ly ada{)ted to difreivnt makes of t r a c t o r s and t h e v a re n o t so 
easily h i tched and unh i t ched as the wheeled type of p low, 

TWO-WAY PLOWS 

Tw( . -way plows,= for use on h i l l s ides a n d u n d e r cond i t i ons w h e r e 
dead fu r rows mus t be avo ided , as in i r r i g a t e d fields, a re m a d e for 

thlV^IZ*\T^ for ndjiisfinp 2-way plows are plvon In Department Circular 1^2. Fiphtinj? 
the ( orn Borer « i t h Mnchinery in tlw Two C c n . r.i t i.,n Ar . a . i iK"ii"f, 



PLOWING WITH MOLDBOARD PLOWS 3 

either hoi-se or t ractor power. The bottom of a 2-way walking plow 
is hinged to the beam and may be set to turn the soil either to the 
right or to the left. Other 2-way plows for use with horses or trac
tor have right and left hand bottoms which are used alternately to 
throw all furrow slices in one direction. Most of these are wheeled 
plows, but some for use with tractors are similar to the wheelless 
plows described above. 

PLOW BOTTOMS 

A great variety of bottoms is available for different soil condi
tions and types of work. At one extreme is the breaker bottom 
for turning stiff sod. I t is long and low, with a gradual turn that 
inverts sod without breaking it. At the other extreme is the stubble 
bottom with a rather high, abrupt moldboard which turns the 
furrow slice quickly to crumble it. Between these two are a great 
variety of general-purpose bottoms and a number of special-pur
pose bottoms to meet corresponding variations in plowing conditions. 
Plows for stiff soils and tame sods resemble the sod type, while plows 
for lighter soils approach the stubble type. This bulletin deals 
particularly with the general-purpose and stubble types of mold-
board plows. 

Good plowing requires a bottom suited to the soil and to the 
particular work to be done. I t must scour, turn well-laid furrow 
slices, leave the soil in good condition to make a seed bed, cover 
trash thoroughly, resist wear, and have minimum draft. Usually 
a type of bottom that has been in use in a locality for some time will 
be found to meet most of these requirements. Until a new type of 
plow bottom has proved its worth in a locality it should be pur
chased only after t r ial , preferably on the farm where it is to be 
used. Since large plow bottoms cover trash better than small ones, 
and abundant power is furnished by tractors or by several horses in 
tandem team hitches, there is a tendency in some sections to use bot
toms 16 inches or more in width. These are often referred to as " big-
base " plows and are designed to tu rn under heavy growths of green-
manure crops, stalks, and trash. Some of these plows are well 
adapted for such use and leave ordinary mellow soil in good condi
tion lo be worked into a seed bed. Large plow bottoms do not 
turn hard, dry soil so smoothly as do small bottoms, but this is 
not an objection when the land is being plowed in the fall for spring 
seeding. 

Where soil conditions on a farm differ widely, or where different 
crops are to be plowed under—for example, cornstalks in one field 
and heavy sod in another—it may pay to have two sets of bottoms 
for the plow. Most manufacturers can furnish several types which 
can be interchanged by removing a few bolts. 

ACCESSORIES FOR CLEAN PLOWING 

A plow without attachments may turn over clean stubble land 
quite satisfactorily; but sod land, weedy land, or [and on which 
there is a covering of straw, manure, cornstalks, or the hke, may be 
plowed better if the plow is equipped with certain attachments. 
These should be selected to suit the work and to ht the plow, i h e 
attachments shown in Figure 2 are suitable for plowing under corn-
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stalks or a heavy cover crop such as swe(>tclover. Since these attach
ments require space in which to do tlieir work, plows for clean plow 
ing should have ample clearance under the beams, braces, and axles 
In gang plows there should be sufficient space between the moldboard 
of one bottom and the upright par t of the beam ahead to allow the 
furrow slue and trash to pass without clogging. The more clear-
unce at this [)oiiit the bettor. 

COLTEKS 

Rolling colters are used to cut roots and surface trash which 
might otheiwise cause ragged furrows or clog the plow. Thev iin-

PiGiTBB 2.—Covering attachments help bury trash. RolllnK colter, a, cuts cruMswise 
pieces; Jointer, 6. moves roll of soil and trash, r, toward otien furrow: coverine 
wires, c. KUide trash uiulec hiniinK furrow slice, a 

prove the work in most cases and often reduce the draft , but are not 
entirely satisfactory in soils containing loose stones. Colters as small 
as 12 inches in diameter may be satisfactory in plowing sod, but are 
ineffective when used in coarse or loose trash. A blade at least 15 
inches in diameter is desirable if the plow has room to accommodate 
it, because large colters do better work and wear longer in proportion 
to their cost than do smaller ones. I n heavy trash a 17 or 18 inch 
blade is best because it may be set reasonably deep and still mount 
and cut trash which a smaller blade would push ahead until clogging 
occurred. Roller bearings maintain proper alignment of the blade 
with less attention than is required for the cheaper types of bear
ings. Directitiiis for setting the rolling colter are given on page 8. 
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The fin colter is often used on the walking 'plow in preference 
to the rolling colter because it is lighter and does not tend to lift 
the front of the plow. This type of colter consists of a flat knife 
blade riveted to the side of the share in an upright position just 
behind the point. I t cuts roots satisfactorily but is not so effective 
as the rolling colter for handling trash. The fin colter needs little 
attention other than occasional sharpening. 

The deflecting colter, a combination of jointer and fin colter, has 
been found very satisfactory for breaking new ground. Several 
other types of colters are made for special conditions. 

JOINTERS 

The jointer, .sometimes called the skimmer, is a most important aid 
to clean plowing. I t cuts a shallow furrow 3 inches to 5 inches wide, 
above the point of the plow bottom, turning a ribbon of sod or soil 
and trash toward the open furrow. As the new furrow slice is turned 

Fiia UE .'..- Walkiii- plow etjulpped with depth gaRe wheel, jointer, and chain. A 6-
foot length of No. U wire fastened to the loop of the chain drags under the newly 
turned soil. This combination is suitable for turning under moderately heavy 
growths of weeds, cornstalks, or cover crops 

on edge by the moldboard, much of the trash moved by the jointer 
rolls to the bottom of the furrow and is covered by clean soil. 
(Fig. 2.) If the jointer is not used, considerable trash protrudes 
from the seams between furrows. 

The moldboard type of jointer resembles a small plow and is held 
in position by a shank clamped to the plow beam (independent 
jointer, fig. 3 ) , or it may be held by a shank clamped to the yoke 
of the rolling colter. (Combination colter-jointer, fig. 6.) The 
independent type is more rigid and can be used under more adverse 
conditions than the combination. Under ordinary soil conditions 
either type is very helpful in plowing clean, prqvided the plow has 
sufficient clearance to allow trash to pass without clogging. 

Disk jointers may be substituted for both colter and moldboard 
jointer. Usually they do not turn so wide a ribbon of soil as do large 
moldboard jointers, but it is possible to use disk jointers under some 
conditions where moldboard jointers will not scour. On page 9 are 
given directions for setting jointers. 
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CHAINS AM) COVERIXO WIRES 

Chains are used chiefly with walking plows, and are effective in 
covering both weeds and loose trash. (Fig . 3.) Covering wires are 
prefeiable for wlieel plows under most conditions. They improve 
(overage considerably with very little co.st or trouble. Directions for 
attaching chains and wires are given on page 10. 

tWHEB ACCESSORIES 

Weed hooks are useful for covering small growth attached to the 
ground, but are not so effective in loose trash. Shields for deflecting 
trash to the bottom of the furrow are available. Some types have 
been used satisfactorily in a number of localities. F la t springs 
shaped lik(> sled runners and known as broomcorn springs are some-
tiiius use<l to make trash feed under rolling colters. A special type 

of rolling colter for walking plows 
Land l id* Cut l in* cd(« of Do'mt « I a. i i • i ' . 

- ^ ' g. OT poKor̂  l^jj^ ^ p^g^ ^ | j ^ ^ which answers the 
same purpose. 

GETTING READY FOR THE FIELD 

Winf bearing 

li(;i'i(H 4 .—Tcp \\,-w ,,r w!ilklnK-plow 
bottom, ll t j ivily tiliaded p a r t s on the 
unders ide of plow car ry t h e weight 
when Hhare is new. The poin t la set 
sliKhtly •' t o l a n d " to give sl(i,> 
f l r a i ; ! i l c « ' 

A |)low requires comparatively 
little care, but if it is neglected 
time will be wasted in the field 
when plowing conditions are most 
favorable and time is most valua
ble. Therefore any needed repairs 
should be made before the plow
ing season. Delays due to worn, 

broken, or missing parts will thus he avoided and the necessary field 
adjustments simplified. 

Kust is the most common cause of scouring trouble, but is easily 
prevented. A small can of used motor oil and an old brush or swab 
raa;^ be kept handy for oiling the plow bottom at night or when work 
is finished. This will prevent rust for a few days, but when the plow 
IS to stand for a longer time the polished par ts should be covered 
with a heavy grease. 

limits should be kept t ight to avoid breakage or misalignment, 
which may pr(>vent proper scouring and cause other difficulties. 
Axles, colter bearings, and other working parts should, of course, be 
lubricated regularly. 

PLOWSHARES 

The share does the hardest par t of the work and requires about 
half the power used by the plow. I t should be kept in good condi
tion, because a badly worn share increases draf t and interferes with 
proper operation. 

When a new walking-plow bottom is set on a flat table top or floor, 
the weight rests on the three points indicated by shading in Figure 4. 
These are the cutt ing edge at the point of the share, the small bear
ing area at the wing of the share, and the heel of the landside. When 
the plow is at work in hard ground, most of the downward pressure 
is carried on the underside of the point, while the wing bearing and 
the landside heel assist in holding the ]>low bottcmi level. All other 
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parts back of the cutting edge must clear the bottom of the furrow 
so that the plow will enter the ground freely and hold its depth. 

Long experience has developed the plowshare with a point shaped 
about as shown in Figure 5. This siiape has been found best for 
penetrating ordinary soil and for standing rough wear. The clear
ance at a is usually refeiTed to as "down suck," and the amount 
varies with different makes and types of plows. Similar clearance 
at the side is called " land suck." Manufacturers' instruction books 
give measurements of suck for their shares. Deep-suck shares, which 
turn down a little more than regular shares, may be obtained for 
plowing hard dry ground, but points which turn down too much 
may make the plow gouge and run unevenly. On the other hand, 
when a share wears as shown by the dotted line in 2>, Figure 5, it will 
not enter hard ground properly. The remedy is to replace or reshape 
the share, depending on the kind of material from which it is made. 

The wing oearing of a walking-plow share (Fig. 4) acts like a 
rudder in keeping the plow level. Too little flatness at the wing 
bearing will cause the plow to lean toward the open furrow, or 
" wing down." Too much will cause it to " wing up." One rule is 
that the wing bearing for a 14-inch walking plow should be II/4 
inches wide measured to
ward the landside from 
the corner of the share. 
However, the proper wing 
bearing and proper down 
suck of walking plows 
depend chiefly on the con- _ 
ditionS u n d e r w h i c h t h e ^xt^y-y^^ 5.—side view of walking plow. Solld lines 
nlow is t o be used . F o r show bottom tltted with full length landside; 
p iuw lb t u u c uBC|i. A wi (jaghp^ i,„es show how short landside would be 
ins tance, some l a n d , i t be- get if rear wheel wer«> used. Clearance, a, is usu-
iî <Tr T%1r»ixro/l \r\ fViA erkrino- n"y termed "down suck"; b, an enlarged view 
ing piOWea m i n e s p r i n g , ^^\ g ,̂„,, p„,„t; dotted lines show how it may 
may r equ i r e a n u n u s u a l look after hard wear 
amount of wing bearing 
and very little down suck. If the soil is dry the same plow in the 
same field may need the down suck increased to as much as three-
eighths of an inch, or more, and the wing bearing reduced or almost 
entirely removed. Local blacksmiths usually adjust the suck and 
the wing bearing according to conditions in their territory and the 
.season in which the farmer is to use his plow. Wing bearing of a 
.steel share may be changed in the field by bending it carefully with 
an adjustable wrench. Wing bearing is not needed m most wheeled 
plows, because the wheels steady the plow in the crosswise direction. 

Plowshares are made of chilled cast iron, crucible steel, or soft-
center steel. Chilled cast-iron shares are harder and cheaper than 
steel shares, and are used largely in sandy or gravelly soils, ihese 
shares are hardest on the underside and therefore resist wear best 
where the wear is greatest. They may be sharpened by grinding oft 
the top of the cutting edge, but can not be changed by forging. Since 
thev are cheap, it is better to put on a new share than to attempt to 
repair one that is badlv worn. I t is important that a new share be 
just like the original, for a cast share that does not fit properly will 
break easily. Steel shares are made by special processes that produce 
maximum wearing and scouring qualities for ordinary work. Worn 

109582'—32 2 
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points and cutting edges should be reshaped by forging, but it is im
possible for the blacksmith to retain all of the original wearing quali
ties. The following instructions for sharpening steel shares are 
furnished by a plow-manufacturing company. 

Build a fire on the forge suitable for tliis particular work. Tliis is done by 
banking tlie fire, allowing only a small opening in the side for the blaze and 
heat to escape. Commence with the point of the share. Insert this into the fire 
just far enough to heat the part you wish to draw, never i)ermitting the heat 
to extend farther buck on the share tliun is absolutely necessary. Draw tills 
down to the proper shape and thickness, which should be as near the original 
bevel as possible. After the point has been finished, work back toward the heel 
or wing of the share, never heating more than 1% inches from the edge and 
21/^ inches wide. It is important to keep hammering after the steel has changed 
from a red heat to a black as this makes the edge tough and hard, giving a 
wearing surface tbat will lust much longer. 

If once down the share is not sufficient, reheat; but confine the heated part to 
the above measurements. In working along the cutting edge, keep it s t ra ight 
In so doing you will avoid having to go back and reset the edge. 

F o r ordinary plowing conditions the point may be reheated and 
chilled after the whole share has been reshaped, to give additional 
hardness and wearing qualities. To do this, heat about 3 inches of 
the point to a dull cherry red, then quench in water unti l cold. This 
treatment is not recommended for the whole share on account of the 
difficulty of securing an even heat and the danger of warping. I f 
solid stones are likely to be struck i t is best not to chill the point, 
but to depend on hammering unti l the share is cold to give hardness 
and toughness. 

Sometimes a thin layer of one of the new very hard alloy metals is 
welded onto the point and cutt ing edge of a steel share with an acety
lene torch. This increases the wearing qualities greatly, but does not 
materially lessen breakage. I t should be done before the share is 
badly worn, 

SPECIAL BHABES 

I n stony land or in dry, hard ground^ where penetration is difficult, 
"cobbles tone" shares with narrow wmgs which cut less than the 
full width of the furrow mav be used on a wheeled plow. The plow, 
however, should still turn the same width as a s tandard share cuts. 
The " alfalfa " share for alfalfa sod is wider and flatter at the wing 
than standard, and is set a t a blunter angle to the landside to reduce 
the tendency of the plow to slide around large roots. " Notched-
edged " shares are also available for such purposes. Implement 
dealers can furnish full information about sjM'cial shares for the 
plows they handle. 

FITTING AND SETTING THE ATTACHMENTS 

The following suggestions are for the care and approximate setting 
of tho attachments. Since soil conditions largely affect the operation 
of both plow and attachments, final adjustments should be made in 
the field. 

T H E B O L U N O CX>L.TE2B 

The colter should be sharpened occasionally by filing the blade or 
grinding it carefully so as not to draw the temper. Bearings should 
be kept greased and adjusted snugly, or replaced if necessary, so tha t 
the blade runs true ana vertical. If the shank or yoke becomes bent 
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it should be straightened or replaced, unless the blade can be brought 
to correct position by shims under the colter clamp. A colter that 
leans sideways or does not run straight forward may crowd the plow 
toward or away from the furrow so tha t it fails to respond to changes 
in the hitch. A colter that wobbles may cause these troubles and 
also permit trash to wedge between the jointer point and the colter. 

Proper setting of the colter depends on field conditions and changes 
must be made to suit these conditions. Ordinarily the blade should 
cut one-half to 1 inch wider than the share and should be the width 
of two fingers above it. I n soft or easy plowing the hub of the colter 
may be ahead of the point, while in hard plowing it may be necessary 
to set it back of the point. Where stones are common, the colter of a 
light plow is sometimes set ahead and as deep as possible so that the 
edge of the colter helps to protect the point of the share, rolling it 
out and over the stone with less injury to the plow than if the point 
had struck. When plow and colter are working properly a full, 

FiouuE 0.—Proper shape and setting of Jointer point against colter blade 

straight furrow wall is formed and provides ^ood bearing for the 
rear wheel or landside. A ragged furrow wall is usually due to nar
row or shallow setting of the colter, or wrong setting of the plow 
hitch. Considerable pressure is needed to force the rolling colter into 
the ground and to provide this the hitch should be set a little higher 
on the bridle of a horse plow than if no colter were used. 

T H E MOLDl»ABI) .lOINTEJB 

The jointer point should be shaped about as shown in Figure 6, 
so that when it rests lightly against the colter there will be a V-
shaped clearance space back of the point. This permits bits of trash 
that lodge against the jointer edge to work their way out, and 
provides for taking up slight wear on the point by twisting it toward 
the colter. As wear increa.ses other adjustments must be made, h or 
this purpose some jointers are provided with a slot in the frog to 
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allow the blade to be swung toward the colter. I n other types the 
blade back of the point may be ground to give clearance. Some tvnes 
of jo in te r s have cheaply replaceable points. ^ 

The jointer should b'e set just far enough behind the colter hub 
to prevent dir t and trash wedging against it, and low enough to 
cut a 3-cornered ribbon of dir t about 4 inches wide and usuallv not 
more than 21/2 inches deep at the point. The cutting edge of the 
]oin er shoii c not be completely buried, since in that case the slice 
of dirt would not be cut free. In setting an indei)endent jointer 
care should be taken not to crowd the colter, as this will cause a 
ragged furrow wall and may keep tl.c colter from turniii.- o,- mike 
the plow run unsteadily. "" 

When a jointer is US(M1 without a rolling colter its point should be 
set approximately over the i)oinL of the share. (Fig. 3.) I t should 
cut three-eighths to three-fourths of an inch wider than the plow 
and 11/^ inches to 2 /̂4 inches deep. 

Sometimes the jointer fails to scour, or throws trash against the 
next beam of a gang plow. This mav be prevented by twist ing the 
jointer or by tiltini; it forward or backward. Most jointers have 
adjustments which permit these changes. 

THE DISK JOINTE31 

The center of the disk jointer should be approximately over the 
point of the share. Usually it should cut 2 or 3 inches deep, and the 
angle of the disk toward the furrow should be so set that its slice 
just clears the next bottom or the furrow wheel. 

CHAINS AND COVEBINO WIRES 

A log chain is a valuable aid in covering trash with walking plows. 
One end is fastened to the doubletree back of the furrow horse and 
the otlier to the plow beam. (Fig. 3.) The chain is allowed to 
d rag back almost to the plowshare, forming a loop tha t will d rag 
the trash under the turning furrow slice without the chain itself 
being caught. A short length of heavy wire fastened to the loop and 
dragging back under the furrow helps to hold the chain in position. 
Some exi)erimenting may be necessary in order to adjust the chain 
properly. 

On wlieeled plows, covering wires instead of chains are generally 
VS- J-'^^^^ ^^^ pieces of heavy soft-iron wire 10 to 12 feet long. 

1^' I? ^^^ covering wire is usually tied to the lower end of each 
colter shank (Fig. 8 ) , the wire running back over the lower pa r t of 
the furrow slice and under the turned soil. Sometimes i t is advan
tageous to pass this wire through the colter yoke to regulate its 
height. Another wire is fastened to the axle or hitch to drag just 
oyer the furrow wall, and additional wires are often fastened to the 
plow frame or axles. Each wire should d rag far enough under the 
furrow slice to give it sufficient tension to hold trash down and to 
bend over long pieces that would otherwise not be covered. All wires 
should be fastened rigidly to reduce swinging so they will not drag 
under the plow bottoms when making turns with the plow lifted. 
(Figs. 8 and 9.) Kinks may cause the wires to tangle and drag trash 
or to break. I t is a good idea to keep a few extra wires on hand. 
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KiciUKK 7.—I'losv equipped for cleiin plowing. Note ample clearance, large rolling 
colters, Jointers , aud covering wires 

KiiauK S. Mctluxl ni jiiiiichiiiK ((iVfiiiiK wire to colter sliauk and plow axle 
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FIELD ADJUSTMENTS' 

A plow, to do its best work, must be adjusted to suit soil conditions. 
Adjustments should be made from time to time because there are 
variations in the soil on different par ts of the farm, and from season 
to season as rains occur and crops are rotated. The necessary field 
adjustments may be made quickly and easily, and the behavior of the 
plow is the best guide to adjustments that should be made. 

Since the entire power of the team or tractor is applied to the plow 
through the hitch, no other adjustment can entirely remedy the fault 
if the hitch is wrong. Poor work, excessive wear on the shares, and 
wasted power are likely to result. The hitch should be so set that 
the plow runs level at the desired depth and width of cut, without 
much guidance from the wheels, or from the handles in the case of a 
walking plow. 

HORSE PLOWS 

DEPTH 

The depth cut by a walking plow in good condition is affected by 
the height of the team, the length of the traces, the height of the 

cross clevis above the furrow sole. 
Cov«Hn| wir« 

C 

FiocBB 9.—Methods of fastening wires rig
idly to plow axles in order to avoid 
swinging wtien naalcing turns 

and the weight of the eveners. 
When plowing, a horse works 
most comfortably if the traces 
are moderately long. The theory 
tha t a short hitch saves power 
does not necessarily apply to the 
plow. Wha t the short hitch ac
tually does is to raise the front 
end of the plow and cause i t to 
run shallower unless the height 
of the cross clevis is changed to 
compensate. 
made by moving the cross clevis 

(Beam clevis fig. 10, b.) 
Depth adjustments should Ix 

(fig. 10, a) up or down on the plow bridle. ^ ^. ^.., ..., 
The higher the clevis pin p is above the bottom line of the share the 
deeper the plow will run. Since these adjustments of the walking 
plow are simple and generally understood they give little trouble 
m or<iinarv ground as long as the share is in good condition. I f the 
share becomes badly worn the plow may fail to penetrate when the 
hitch is in the ordinary position, especially in hard ground. The 
onh^ satisfactory remedy is to pu t on a share with a good point. 

The hitch of a sulky or gang plow, or of a walking plow with 
l>earn wheel, should be adju.sted tor depth just as that of a plain 
walking plow. The whe^^ls should l>e set to steady the plow and 
hold it at uniform depth across soft places. Wlien the hitch of a 
wheeled plow is properly adjusted, the rear wheel should carry 
about the same weight as either of the others. One way to test 
height of hitch is to hold the land-wheel lever unlatched for a short 
distance. If the hitch is properly adjusted the operator should 
be able to IK.M tlie plow at the desired depth with little effort. I f 

» A more complete dlsciiHslon of plow ndjnstments is given in Ohio State TIniveraity 
liXtension Bulletin 80, Plows and Oood Plowing, with special reference to European corn-
borer control. 
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the hitch is too high on the bridle, there will be too much weight on 
the front wheels and the plow will tend to run deep as soon as the 
lever is unlatched. On the other hand, if the hitch is too low on the 
bridle the plow will not run deep enough. 

WIDTH 

The number of horses hitched abreast, the length of the eveners, 
and the way the horses are reined, affect the running of a plow. 

FiODKB 10.—Depth of plowing depends chiefly on height of clevis pin p above line 
of furrow sole: a. Cross clevis; b, beam clevis; o, twisted clevis 

For best operation the main evener clevis should be near a line 
centered on the plow beams (line of draft of bottoms, fig. 11) and 
the horses should be reined to walk straight ahead. 

When a 14-inch plow is hitched behind a 2-horse team, and a 38 
or 40 inch evener is used, the width adjustment is very simple. If 
the plow is not cutting wide enough, the twisted clevis (fig. 10, c) 
should l)e m o v e d 
nearer to the open 
furrow on cross clevis 
a. If it is cutt ing too 
wide, clevis c should 
be shifted away from 
the open f u r r o w . 
There is ver^ little 
side draft m this 
case, because the cen
ter of the doubletree 
is almost in line with 
the plow beam. The 
same principle ap
plies to sulky and 
gang p l o w s , b u t 
where four horses are 
used abreast on a 
gang plow, side draft 
will cause more or 
less trouble. T h i s 
d i f f i c u l t y is illus- . , , , n 
trated in Figure 11. In order that the 2-bottom, 14-inch plow shall 
pull straight ahead with least draft , clevis c should be set on the line 
of draft of the bottoms, about halfway between the plow beams, prob
ably 19 inches from the furrow wall. But this is not pos.sible with 
three horses on the land, because the center of the evener will be 28 or 

FIOUBB 11 . -Hitching four horses abreast 
plow results in side draft 

2-bottom 
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30 inches from the iurrou wall even though short singletrees aroused 
Iherefore, to liinit the plow to its proper width of cut it is necessarv 
to hitch several mcbes off center, as shown. Hi tching to the corner 
of the plow 111 this way tends to pull it cornerwise instead of straight 
ahead, just as if the team were.hitched to the corner of a harrow 
instead of at i\w center. The front-furrow wheel may be set at an 
angle as shown in Figure 11 to help overcome this tendency, but 
power is wasted and the horses are crowded and worried. The 
difficulty may be overcome by using a tandem hi tch; that is, with 
two or three horses on the rear ev(»ner and two ahead. 

SKT OF WHKKLS 

Properly adju.sted wheels hold a plow steady with little attention 
from the operator. They help to overcome the effects of side draft 
and to lighten the load on the team or tractor. Quality of plowing, 
especially with gang plows, may be greatly improved by using the 
levers controlling the wheels to keei) the plow level and the furrow 
crowns uniform. The front-furrow wheel of a horse plow serves 
us a width gage. On some types it may be moved in or out to change 
the width of cut. I f side draft causes the plow to pull toward the 
open furrow this wheel may be set to lead to the " l a n d " as in 
Fij^ure 11. 

Two types of rear-furrow wheels are used. Either should be set 
below and outside the landside enough to carry practically all of 
the side and vertical j)ressure at the rear of the plow, and should 
be angled slightly away fiom the furrow wall. One type, known 
as rolling landside, is held in a fixed position by a strong bracket. 
The other type is adjustable and its proper setting depends on soil 
conditions and on the design of the plow. Ordinari ly there should 
be rooni to slip the fingers under the heel of the landside. In 
w;axy soils it may be advisable to give less clearance under the land-
side, while in hard ground slightly greater clearance may improve 
penetration. Proper setting of an adjustable rear wheel is often 
neglected, with consequent loss of efficiency. Manufacturers ' instruc
tion books give correct settings for their plows. 

TRACTOR PLOWS 

When a tractor plow is running i)i()perly the weight is distributed 
almost evenly on each front wheel and on the rear wheel or landside. 
The plow does the best work and pulls easiest when set this way. 
Proper setting of the plow hitch and the tractor drawbar are ex
plained in th<' following paragraphs. 

8KTTINQ T H E H I T C H FOB DEPTH 

Four common types of hitches used on tractor plows are shown 
in Figure 12. The same principles govern the setting of them all. 
The hitch should be adjusted for the depth of cut by raising or lower
ing bolt p at the rear end of the floating link I. Raising p causes the 
plow to run deeper unless the wheels prevent, and lowering « makes 
the plow run shallower as in the case of the horse plow. (Fig . 10.) 
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If the plow runs unevenly or fails to hold the depth for which the 
wheels are set, the shares should be examined to determine whether 
the points are in good condition. If the points are good, the tractor 
drawbar may be lowered. If this does not remedy the trouble the 
hitch may be raised slightly on the end of the plow beams. (Fig. 12, 
p.) To secure penetration it is better to set the tractor drawbar 
low than to hitch high on the plow, as raising the plow hitch too 
high in an effort to make dull snares penetrate may result in " nos
ing " as shown in Figure 13, A. On the other hand, if the plow tends 
to run too deep and the front wheels are carrying too great a load, 
the levers may be hard to shift. In that case the hitch at p should 
be lowered; then, if necessary, the tractor drawbar should be raised 
until all three wheels carry about the same load. Raising the tractor 
drawbar too high will make the tractor difficult to steer. 

The full-floating type of hitch (fig. 12, D) allows the plow to be 
carried on all three wheels when lifted. Hitches like that shown at C 
have a chain or rod which holds the front end of the plow down and 

FiODBH 12.—Four hifebes commonly used on tractor plows. The height of the bolt 
p above the bottom of the shares, and the height of the tractor drawbar control 
the depth to which the plow tends to run. If the floating link I is .short as in 
A and B the bolt p may be set higher but the flexibility will be less than if a 
long linlc is used as in C and D 

the rear end up when the plow is lifted, so that all the weight is 
carried on the two front wheels. Hitches like A and B act in the 
same way as that at C because the link I is short. Plows with hitches 
of this type are usually referred to as 2-wheeled plows though, as 
previously mentioned, .such a plow frequently has a rear wheel 
mounted on a rigid bracket and known as a rolling landside. When 
plowing it carries the load at the rear of the plow. The hitch setting 
should be the chief means of controlling depth, and levers should be 
used only to accommodate the plow to soil differences in the field and 
to hold the plow level crosswise. 

DIVIDING SIDE DRAFT 

Hitching off center on either the plow or the tractor causes side 
draft. The amount of side draft and the trouble it may cause de
pend on the draft of the plow and the distance that the hitch is off 
center. (See Figure 11 and the discussion of the side draft in horse 
plows, p. 13.) 
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The line of draft of the bottoms (line B, figs. 14 and 15) is ap
proximately midway between the beams in the case of a gang plow 
or in line with the beam of a single-bottom plow. If this line of 
draft is almost directly behind the center of the tractor (line A 
fi^. 14), as when a 2-bottom, 16-inch plow is drawn by a standard-
width tractor, side draft will cause little trouble. I t is more likely 
to cause difficulty when a wide-tread, general-purpose tractor is used 
with a relatively narrow plow (fig. 15), especially when the ground 
is hard and the draft is heavy. 

FiouRB 13.—Good shares and proper hitch adjustments are necessary for good 
work: A, Share with worn point fails to penetrate ground properly. Hitching 
high on beams to force plow deeper throws ft "on its nose," with landsidf> riding 
up. B, A correctly pointed share draws the plow Into the ground. The hitch 
should be set low enough at beam>i to liold plow level and in balance at depth 
desired 

If the plow is relieved of side draft by hitching the clevis on the 
drawbar near line B the tractor may be pulled sidewise. On the 
other hand, if the tractor is relieved of all side draft by hitching 
the clevis in the middle hole of the drawbar, the plow will probably 
pull cornerwise and run poorly. The best remedy for these diffi
culties, if much plowing is to be done, is to set the tractor drive-
wheels closer together, to bring the center line of the tractor as close 
as possible to the line of draft of the plow bottoms. This can be 
done on the newer general-purpose tractors in several ways, as by 
reversing wheels with offset hubs, by sliding wheels on the axle, by 
using extension rims or overtires on the inside edges of the drive-
wheels, or by means of telescoping axles. 
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If it is not possible to narrow the tractor tread, the plow clevis 

may be hitched midway between the center drawbar position and 
the line of draft of bottoms, as indicated in Figure 15, and an ad
justment made for width of cut. If the plow tends to pull corner-
wise, the clevis on the drawbar may be shifted nearer to the line of 
draft of bottoms, thus putting more of the side draft on the tractor, 
then readjusting for width of cut. On the other hand, if the front 

FIOURH 14.—There Is little side draft when a 2 or 3 bottom plow is drawn behind a 
standard-width tractor. For best results, hitch point on tractor should be mid
way between lines A and B, as .'<hown 

or rear wheels of the tractor are pulled sidewise to an objectionable 
degree, more of the side draft may be shifted to the plow by moving 
the clevis toward the center of the drawbar and readjusting for 
width. If the difficulty can not be overcome in this way, it may be 
necessary to lengthen the plow hitch. 

ADJUSTING FOR WIDTH OF CUT 

Adjustments for width of cut should be made on the plow hitch 
and not by shifting the tractor drawbar or the point of hitch on 
the drawbar. 

FlOCBB 15.—Plow drawn bv a wide tractor. The side draft should be divided 
between plow and tractor by setting tractor drawbar halfway between center line 
of tractor and line of draft of plow bottoms, as shown 

On plows having a V-type hitch (figs- 14 and 15) one side of the 
V should be lengthened or shortened. Some plows are provided with 
an offset clevis (fig. 12, B) which may be set to the right or left on • 
the end of the beam or turned upside down, giving four width set
tings. Other plows have a pivoted hitch bar with a clamp on the 
front cross member of the plow (Fig. 12, A) which holds the hitch 
at the proper width and depth setting. 
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SETTING WHEELS AND LEVERS 

The information on page 14 concerning proper setting of wheels 
and levers for horse plows applies also to tractor plows, except that 
the front furrow wheel of a tractor plow is not intended to run 
against the furrow wall to gage (he width of cut, nor can it be set 
at an angle. I t may be repeated that close attention to the levers 
improves the uniformity and appearance of the work. 

.sAKi<:rv i i i rcHES 

An overload release should be used at all times when plowing 
Break pins are fairly satisfactory where obstructions are few. The 
bolts ill the slotted holes behind or in front of the break pin should 
be tighten»Ml just enough to prevent excessive wear on the pin. 

Many of the newer tractor plows are equipped with spring-con
trolled releases. Two types of these are available. One type must 
be reset by hand, while the other snaps back to working position 
siutomatically and the plow may be recoupled from the t ractor seat. 

n^re are also safety releases which attach to the t ractor drawbar. 
The release, whether spring or break-pin type, should be kept in 

good woiking order and so adjusted that it will function before the 
plow IS suhjocted to severe strains. Bolts should not be substituted 
for wooden l)reak pins. 

FIELD PRACTICES 

Plowing should be done when soil-moisture and weather condi
tions are suitable. I t is easier at such time to keep the plow runnino-
properly, less fuel is used, and less time is required. I n many sec"̂  
tions It IS good practice to plow in the fall and avoid the chance of 
wet weather or lack of time in the spring. However, land that 
washes badly had better be plowed in the spring. 

LAYING OUT FIELDS 

Finishing a wedge-shaped land is troublesome and wastes time. 
Such lands can usually be avoided except in irregular fields. I t is 
not necessary to measure off lands each season if the field is once 
laid out accurately and marked with permanent stakes set in fence 
rows. I t IS then easy to place backfurrows in last season's dead 
furrows and keep the field level, or if dead furrows are needed for 
drainage they can be kept straight and left open. Different methods 
of laying out lands are described in Farmers ' Bulletin 1045, Laying 
Out Fields for Tractor Plowing, and many of the suggestions apply 
also to plowing with horses. 

PLOWING S P E E D S 

The proper speed for plowing depends on the condition of the 
soil and the type of bottom used. When a tractor is overloaded the 
speed may be reduced enough to lower the quality of the work done. 
The plow should be pulled with sufficient speed to turn the furrow 
slice over completely. This results in a wider-open furrow to hold 
trash, and usually m a cleaner, smoother job than is obtained at 
lower speeds. I n new or stony ground where the plow is likely to 
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strike solid objects, it is usually advisable to avoid high speeds and 
when plowing with a tractor to use a safety release in the hitch. 

CLEAN PLOWING 

The following pages are devoted to the special precautions that 
should be observed when selecting and operating plowing equip
ment where clean plowing is especially desirable, as where the Euro
pean corn borer or certain other insect pests are present. 

CHOICE OF EQUIPMENT 

Field tests show great differences in the covering ability of plows. 
Therefore, when a new plow is being purchased, its ability to plow 
cleanly should be considered with s})ecial reference to the features 
discussed in the following paragraphs. Clean plowing depends as 
much upon the operator as upon the plow, and good work can be 
done with most oi the plows now in use provided they are equipped 
with suitable covering attachments and are adjusted as has been 
described. 

The choice between tractor power or horse power for plowing 
depends more on other factors than on requirements for clean plow
ing. The operator of a horse plow is in an excellent position to watch 
its work and to keep it operating uniformly. When there is a tend
ency to clog he can see it and dislod«;e the obstruction at once. On 
the other hand, tractor plows usually have greater clearance, are 
equipped with more effective covering attachments, and operate at 
higher speeds than horse plows. All of these qualities tend to 
improve coverage. 

Single-bottom plows are satisfactory for small acreages. Many 
plows having more than one bottom, especially in the smaller sizes, 
lack clearance and are impeded considerably by clogging, or do not 
have room enough for the proper attachment and operation of colters 
and jointers. Plows having more than two bottoms do not turn 
uniform furrows where the field has been ridged by cultivation unless 
the ridges are first leveled by disking. This fact favors two large 
instead of three .small bottoms of equivalent width. 

On mellow soils the larger bottoms, such as 16-inch and 18-inch, 
usually do cleaner plowing than smaller bottoms; but on heavy or 
waxy soils some large bottoms leave the ground very rough, with 
breaks in the furrow slice. Under such conditions, where small bot
toms must be used to turn the soil smoothly, it is often best to dispose 
of tra.sh before plowing. 

Shape of plow bottoms is just as important as size. The bottom 
should make a wide, open furrow to hold the trash turned by the 
following bottom or at the next round, and should turn the furrow 
shce over completely and uniformly. Small differences in plow 
shapes are difficult to distinguish. A good way to select a suitable 
type of bottom is to see it in operation or, better, to give it a thorough 
trial in the soil where it is to be used. 

COVERING ATTACHMENTS 

To do clean plowing in cornstalks or other crop refuse, plows must 
be equipped with auxiliary covering attachments. (Pp . 3 to 6.) 
These devices work in front of the turning furrow slice to move 
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cornslMlks or olher trash toward the open funow. I t is, therefore 
very important to have enough clearance at the points where clo(r' 
giiig occurs, as shown in Figure 16, to permit these devices to do theTr 
work and permit t rash to pass through without interference I t \[ 
desirable to have a minimum horizontal distance of 21 inches or 
more measured diagonally from the top of the moldboard at' the 
shin to the back of the beam ahead, or to the tire of the furrow wheel 
I he axles and braces should be so placed tha t there is room for the* 

use ot colters as large as 18 inches in diameter. Both plow and hitch 
should be free from projecting par ts which might d rag t rash. Pro-
^•lslon should be made for easy adjustments. 

The iiecc'ssity for covering attachments in order to do a good job 
ot clean plowing m whole cornstalks or almost any kind of trash 

FlutfKu iti.—cioKKiuK caused by inmifllcient e lea iauce between the Jointer and the 
bot tom iillc:nl of it 

was demonstrated by an experience with a 2-bottom 14-inch plow in 
a held of standing stalks. After plowing, 25 bushels of t rash per 
acre were picked up from the land where no covering attachments 
had been used while only 21/3 bushels per acre were left where roll
ing colters, moldboard jointers, and covering wires (fig. 7) had been 
us^d. These attachments may be used together satisfactorily on 
wheeled plows under most soil conditions, although some difficulties 
are encou111ered with moldboard jointers in soils tha t do not scour 
weU. 

Some of the trouble experienced is due to worn jointer points and 
may be avoitled by keeping the points in good repair and properly 
ndjusted Mgainst the colter. (Fig . 6.) Small or dull colters which 
lail to cut the stalks, especially when they are damp and tough or 
wlieii the soil IS .soft, also interfere with the operation of the jointers. 
Jvarge, sharp colters remedy this fault. Lack of proper clearanc;-
between the plow bottoms is likely to cause stalks to clog against the 
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jointers. This difficulty is seldom found with plows having 21 inches 
or more of clearance between the top of the moldboard and the beam 
ahead. Disk jointers and covering wires may be used together satis
factorily in plowing under cornstalks with wheeled plows. I t is 
likely tha t they can be used under more adverse soil conditions than 
moldboard jointers. Types of t rash shields which are free from 
clogging may be used satisfactorily with either type of jointer. 

Rolling colters and covering wires or trash shields may be used 
together without jointers, but the work will not be so clean as when 
jointers are used also. Covering wires or chains are sometimes used 
alone but are not sufficient to do clean work. 

The jointer and chain may be used satisfactorily on walking plows 
(fig. 3) without the rolling colter, because the operator can easily 
free the plow of stalks which may catch on the jointer shank. This 
arrangement of attachments is often used where the soil contains 
small rocks which might catch between the colter and plowshare or 
force the plow out ot the ground if a standard rolling colter were 
used. 

PRACTICES THAT PROMOTE CLEAN PLOWING 

Disposing of crop refuse may be made easier by simple precau
tions in other field operations. For example, cultivation that does 
not ridge the soil permits better plowing for the following crop and 
also is helpful if other methods of trash disposal are used. Ridging 
is more likely to result when corn is drilled than when it is planted 
in checkrows, but the root clumps of single stalks are less troublesome 
than those of stalks growing in a hill. I t is usually easier to do clean 
plowing where the com has been drilled, provided the ridges are low. 

Disking before plowing may be harmful if done when the soil is 
in condition to pack. However, when the field is dry, disking with 
a sharp, weighted disk breaks up the crust, reduces ridges, and cuts 
up stalks. IJnder these condutions, the plowing may be improved, and 
the number of stalks uncovered in cultivation will usually be reduced. 

Pasturing cornstalk fields reduces the quantity of trash to be 
turned under, but the soil may become packed by livestock t ramping 
over it when wet, and this makes good plowing difficult. 

Stubble fields to be plowed with a walking plow are often first 
rolled or dragged with a weighted drag. If one operation is not 
enough to break the stubble down, it should be repeated in the oppo
site direction. Lands to be dragged should be laid out the same as 
plowlands, and in going over them the last time the implement 
should travel in the same direction as the plow in order to leave the 
stubble pointing forward. If a tractor is used, an extension rim on 
the land wheel will break down stalks and stubble. 

Mechanical corn pickers usually leave the stalks in good condition 
to be turned under if the plowing can be done in the same direction 
that the picker traveled and if the stalks are not pulled loose. I t is 
rather difficult to plow in the opposite direction until the stalks have 
been weakened by being weathered through the winter, or cut up 
with a disk harrow or stalk cutter. 

Sometimes i t is impossible to do clean plowing in whole cornstalks, 
either because of soil conditions or on account of using a poorly 
equipped plow. In such cases, if the control of the European corn 
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borer is an object, removal of stalks may be necessary.* This should 
be done before plowing, for picking up uncovered stalks by hand 
after plowing is a back-breaking job. 

Where surface drains are not needed it is good practice to place 
backfurrows in the old dead furrows to keep the field level or to 
plow around the entire field, thus reducing the number of back
furrows and dead furrows. 

It is best to remove cornstalks from headlands before plowing 
Stalks standing where backfurrows are to be placed may be cut and 
thrown aside or raked up and burned, preferably before the weather 
IS suitable for plowing, so that no time is lost. 

If crop refuse has not been removed, the backfurrows may be pre
pared for plowing by running the disk harrow on each line, then 
returning in the same path. If a tandem disk is used, the rear gangs 
should be set straight to avoid filling up the depression made by the 
front gangs. This depression is needed to hold trash turned by the 
plow at the first round and also helps to keep the backfurrow level 
Sometimes trash on the line of the backf urrow is mashed down by 
the tractor drivewheel before making the first round. This improves 
the looks of the backfurrow, but disking or harrowing after plow
ing may uncover much of the trash. In finishing clead furrows, 
the work should be so managed that if the land has been ridged by 
cultivation the last furrow thrown each way will be cut from 
between the ridges. 

I t is usually necessary to plow at least 6 inches deep in order to 
place trash so far under the surface that it will not be dragged out 
by the operations of fitting, seeding, or cultivating the ground. For 
the purpose of covering trash, it is better to plow 7 to 8 inches deep 
if possible. Plowing deeper than 8 inches usually results in little 
or no improvement in coverage, except perhaps in sandy soils. 
Where rock ledges prevent the plow running 6 inches deep, trash 
over the ledges should be removed before plowing. I t may be scat
tered over the adjoining land and plowed under, or it may be burned. 

PRECAUTIONS TO BE TAKEN AFTER PLOWING 

When mellow soil.s are prcjperly plowed, the trash is well buried 
and the furrows form a continuous granular surface which may 
easily be worked into a seed bed. On the other hand, heavy soils 
are often turned up by the plow in large clods or lumps with open 
spaces between. Trash may be so poorly covered by these clods that 
the operation of fitting the seed bed will drag pieces to the surface 
or leave them partly exposed. Under these conditions a corrugated 
roller, a packer, a spike-tooth harrow, or a plank drag may be pulled 
in the direction of plowing to break up the clods and fill the holes 
before the ground is worked with other implements. 

The disk harrow should be used with care in preparing a seed bed 
where trash has been plowed under, since disks set at too great an 
angle turn up much buried material. The disks may be set at a 
slight angle and weighted to secure penetration. If a spring-tooth 
or a sprke^ooth harrow is used it should be run shallow. 

lAnnml-^llw-^-fnl? '̂J^U^^^*'*''.''̂ ' Low-Cutting Devices for Harvegting Corn, and Mlgccl-
i?:^" 2! «^"4"î *'̂ ." *'*2, Construction of Slcd-Tjpe Cornstalk Shavers, describes equipment 
lor.OBe In stalk disposal 
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